Fever is not regarded by most physicians as a prominent or common clinical manifestation of uncomplicated Laennec's cirrhosis. When present, it is generally attributed to intercurrent infection, gastrointestinal hemorrhage or, less commonly, to complicating hepatoma. However, there is reason to believe that the cirrhotic process itself may give rise to fever.
Although earlier observers had commented on the fever seen occasionally in alcoholic patients with cirrhosis,"' Carrington8 first documented its frequency (41 per cent) in uncomplicated cases. Almost a quarter of Eppinger's cases had fever apparently related to cirrhosis itself.10 Other reports1' '-' " ' have mentioned fever as a clinical sign of cirrhosis, but few of these have included sufficient clinical, bacteriological, and pathological details to permit accurate conclusions about the significance of pyrexia in this disease.
In studying a large group of alcoholic patients with Laennec's cirrhosis, we have been impressed by the frequent occurrence of fever, often prolonged in duration and striking in degree. In some patients, the pyrexia has been clearly related to associated infection or neoplasm, but in many no cause other than the liver disease itself has been demonstrated. Often the fever has been a matter of great concern and has led to fruitless diagnostic procedures and to ineffective therapeutic trials of antibiotics.
We have reviewed our experience with patients having proven Laennec's cirrhosis in order to determine the incidence, characteristics, and significance of fever in this disease.
MATERIALS AND METHODS
The 150 patients included in this study were drawn from a group of over 300 individuals with histologically established Laennec's cirrhosis admitted to the GraceNew Haven Community Hospital in the years 1948-59. Completeness of medical evaluation was the sole basis for selection of this study group. Practically all of the patients admitted to longstanding, heavy alcohol consumption and poor dietary habits, and the physical examination often revealed signs of chronic liver disease and its complications. In addition to routine blood and urine examination, all patients had one or more sets of liver function tests9 shortly after admission. In all cases with fever, appropriate bacteriological cultures of body fluids and secretions were obtained, and roentgenograms of the chest were available for all patients. Definite Laennec's cirrhosis was demonstrated in all cases on tissue obtained by percutaneous Vim-Silverman needle biopsy of the liver. Operative and necropsy specimens were not included in this study to avoid any morphological artefacts resulting from surgical trauma or post-mortem autolysis. Most of the biopsies were performed early in the patient's 
RESULTS
Incidence of fever in Laennec's cirrhosis. As indicated in Table 1 , 80 of the 150 patients with cirrhosis had fever. Of these 22 (15 per cent of the entire series) had well-documented infections to account for the fever, while 58 (39 per cent of the entire series) had only active cirrhosis as a cause of fever. In contrast, only 3 patients (12 per cent) in a group of 25 cases with proven postnecrotic cirrhosis had significant fever during hospitalization. ' Characteristics of the fever in uncomplicated Laennec's cirrhosis. About 25 per cent of the 58 patients with the fever of uncomplicated cirrhosis had low-grade temperature elevations of less than 101°F., and a few (7 per cent) had striking fevers of over 1030 F. (Table 2 ). Most of this febrile group, however, had fever of a moderate degree, with peaks ranging from 101 to 1030 F. The figures summarizing the duration of fever are not strictly accurate, for a few patients left the hospital before their tempera-tures reached normal levels. Nonetheless, over half the cases had fever that persisted for more than two weeks and almost a quarter (22 per cent) had daily temperatures of over 100.50 F. for longer than four weeks. In most instances the fever decreased gradually and, once absent, recurred only with the onset of complicating gastrointestinal hemorrhage or infection. As noted in Table 2 , shaking chills were distinctly uncommon, and no single pattern of fever seemed characteristic of these cases. Clinical and laboratory features of patients with the fever of uncomplicated cirrhosis. Clinically, the 58 febrile cirrhotic patients differed in certain important respects from the 70 afebrile patients (Figs. 1 and 2 ). While the afebrile group showed the usual male sex predominance (66 per cent), female patients accounted for about 60 per cent of the febrile group. Even more impressive was the observation that over two-thirds (68 per cent) of the febrile women cirrhotics were less than 50 years of age, many being in their late twenties or early thirties. In contrast, only 30 per cent of the afebrile women and 42 per cent of the febrile males were under 50 years of age. The patients with fever drank more heavily and had correspondingly poorer diets. Both the acute and late mortality figures in the two patient groups were surprisingly low, a result, in part, of the difficulty in obtaining careful follow-up studies in alcoholics.
The patients with fever had more impressive physical signs of illness and active hepatic disease than did those without fever (Fig. 2) . Half of the febrile cirrhotics were severely malnourished, practically all were jaundiced, and many had abundant ancillary evidence of advanced liver disease. uals, and definite hepatic tenderness was elicited in about a quarter of these patients. Splenomegaly was common in both groups.
Routine laboratory examinations and liver function tests confirmed the clinical impression that the cirrhotics with fever had more severe liver disease than did those without fever (Fig. 3) . About 20 per cent of the febrile group had marked anemia, related in part to gastrointestinal hemorrhage. Two-thirds of the febrile cases had a leukocytosis in excess of 10,000 per mm'., one-third having more than 15,000 leukocytes per mme. Most of those with fever had hyperbilirubinemia and marked bromsulphalein retention, though the interpretation of this latter observation was rendered uncertain by the fever and deep jaundice. Almost 60 per cent of the febrile cirrhotics had elevated serum levels of alkaline phosphatase, 10 per cent having levels of more than twice normal by the method used, while only 28 per cent of the 70 febrile patients had abnormal values. Significant hypoalbuminemia and hyperglobulinemia were found with about equal frequency in the two groups.
Pathological features of Laennec's cirrhosis with fever. In analyzing the histological features of the biopsy specimens obtained in febrile and afebrile patients, special attention was directed to the type and extent of parenchymal cell degeneration, necrosis and regeneration, the degree of connective tissue collapse and thickening, and the nature and intensity of lobular and portal inflammation. Figure 4 compares the findings in the afebrile group with those in the febrile group without infectious complications. Most impressive was the advanced degree of hepatocellular damage seen in the latter. Almost threequarters of the specimens showed extensive disruption of lobular architecture, marked variation in liver cell size, nuclear swelling or pyknosis, and the presence of abundant cytoplasmic hyalin inclusions or so-called Mallory bodies. In the remaining cases, these changes were present also but were less marked and more patchy in distribution. In contrast, only 17 per cent of the 70 afebrile patients had advanced hepatocellular changes, a majority demonstrating either no active parenchymal destruction or minimal focal changes.
9s
Fatty vacuolization of liver cells was marked in about 40 per cent of the febrile cases and was slight in extent in an equal number. Only rarely (13 per cent) was extensive fatty infiltration noted in the afebrile patients, most of them showing only slight (44 per cent) or no (43 per cent) infiltration.
Regenerative activity in the parenchyma, as manifested by mitotic figures, double nuclei, and thickening of the liver cell plates, was equally common in both groups.
Connective tissue was more abundant in the biopsy specimens of the febrile patients, usually due to the presence of zones of thickened and collapsed reticulum at sites of recent liver cell loss in addition to the usual deposits of collagen.
Parenchymal infiltration by polymorphonuclear leukocytes in the zones of active necrosis was a notable feature in 48 per cent of the febrile cases, this process paralleling closely the extent of liver cell destruction and Mallory body formation. As described by Mallory,2' the inflammatory cells surrounded and, in some areas, invaded the dying liver cells. Only 11 per cent of the afebrile group had comparable parenchymal inflammatory changes.
In contrast, neither the extent nor predominant cell type of the portal tract inflammatory response was distinctive in the cases with fever, about half of both groups having moderate to heavy infiltration with both polymorphonuclear and mononuclear leukocytes.
Repeat needle biopsies were performed on 9 of the 58 febrile cirrhotic patients following the subsidence of fever, at intervals varying from 18 days to 3½ years after the initial biopsy. Microscopically, the most consistent (7 of 9 cases) and impressive differences between the two specimens were the subsidence of parenchymal necrosis and the decrease in intralobular inflammation.
Thus, while there were no distinctive morphologic differences between the febrile and afebrile cases, both liver cell damage and intralobular inflammation were more striking in those with fever.
Febrile conditions complicating Laennec's cirrhosis. As noted previously, 22, or 15 per cent, of the 150 patients had fever related to infections or other inflammatory diseases complicating cirrhosis. In each case, the secondary diagnosis was established by bacteriological and/or other studies, and, in many instances, it was confirmed by the rapid clinical response to appropriate antibiotic therapy.
The sites and types of infection encountered in these 22 patients are summarized in Table 3 . In 10 cases the urinary tract was infected by Gramnegative organisms. Pulmonary sepsis, usually caused by Gram-positive cocci, was the second most frequent complication (8 cases), while tuberculosis, long considered a special hazard of cirrhotic patients, was present in only 3 instances. Acute pancreatitis, another illness frequently associated with alcoholism and Laennec's cirrhosis, was encountered only once in this series. The superimposed infectious conditions added somewhat to the acute mortality of this group, but only 2 patients died as a direct consequence of the infection. From a clinical standpoint, the individuals with infections resembled those without fever, in that their disease appeared less severe than those with cirrhotic fever. However, histologically their livers showed the extensive liver cell damage and lobular inflammation seen in the patients with fever due to cirrhosis.
COMMENT
The occurrence of fever unrelated to infection or neoplasm in 39 per cent of 150 patients with Laennec's cirrhosis illustrates the frequency with which pyrexia occurs in this disease. It is noteworthy that, in contrast, only 12 per cent of 25 patients with uncomplicated postnecrotic cirrhosis had fever.
While the fever in this group was moderate in degree, the maximum rectal temperatures ranging between 101-103°F., it was characteristically prolonged and persistent. Gradual subsidence of the fever began usually during the third or fourth week of hospitalization as general clinical improvement became apparent. Recurrence of fever was uncommon and usually indicated intercurrent infection or gastrointestinal bleeding. True shaking chills and hectic fever patterns were rare and there was no characteristic fever pattern. In general these observations confirm those of others, 8, 10 ' 18 27 cirrhotic fever having been described as low-grade, protracted, and either remittent or intermittent in type. Finally, as noted previously by Levrat et al,' antibiotic therapy had no effect on the pattern or duration of fever in any case.
Although the pyrexia of cirrhosis appeared in both sexes and at all adult age levels, women under 50 years of age seemed uniquely prone to manifest fever. We were unable to correlate this observation with exorbitantly high alcoholic consumption or obvious endocrine dysfunction on the part of these female patients. Others'3 have commented on the relatively early occurrence of alcoholic cirrhosis, its complications, and frequently fatal outcome in females. This tendency of young women to react dramatically to chronic active liver disease is not unique to Laennec's cirrhosis and is also evident in the case of women having postnecrotic cirrhosis. 2 Significant fever was distinctly uncommon in individuals with no overt clinical manifestations of active liver disease, such as jaundice, hepatomegaly, and fluid retention, but, conversely, signs of flagrant hepatic disease were not necessarily associated with fever. Unlike the patients with alcoholic cirrhosis described by Summerskill et al.' jaundice was not invariably accompanied by fever in our experience. The leukopenia often reported in Laennec's cirrhosis was rare in both the febrile and afebrile patients, the total leukocyte count being less than 5,000 per mm8. in only 3.5 and 4.3 per cent of the groups, respectively. Leukocytosis was the rule in febrile cases, counts greater than 15,000 per mm8. occurring in about a third of these patients, a finding consistent with many previous studies.
" 18 This leukocytosis usually diminished as fever lysed, suggesting a common inflammatory stimulus.
As with the clinical manifestations, fever occurred only rarely in the absence of grossly deranged liver function tests, but extensive abnormalities in liver function were not necessarily accompanied by fever. Neither the degree nor duration of pyrexia correlated well with any single functional disturbance. Of interest was the frequency of elevated levels of serum alkaline phosphatase, since many determinations fell into the range commonly associated with bile duct obstruction." These, along with fever and leukocytosis, often suggested the possibility of biliary tract disease or neoplastic involvement of the liver.
No truly specific morphological picture characterized the livers of the cirrhotic patients with fever. However, in addition to the other changes typical of Laennec's cirrhosis, evidence of active and often extensive liver cell damage was present in all the febrile cases. In contrast, a fifth of the afebrile group had no demonstrable cell necrosis and only one of the 70 biopsy specimens showed the extreme degree of active parenchymal destruction present in 30 per cent of the febrile group. Significant intralobular inflammation, presumably a response to the local tissue necrosis,' also seemed typical of the cirrhotic process in those with fever. Finally, the rough parallelism between the subsidence of fever and loss of parenchymal necrosis and inflammation in the 9 individuals studied serially suggested a definite relationship between clinical fever and these morphologic changes. Phillips and Davidson,' in a careful clinico-pathological study of acute liver failure in alcoholics, found these same cellular and inflammatory features to be characteristic of patients with severe, often fatal, cirrhosis. In addition, many of their subjects were young and had fever and leukocytosis as prominent clinical signs. The 15 per cent over-all incidence of complicating infections and other inflammatory conditions in these 150 patients with Laennec's cirrhosis is lower than that recorded by many other authors,' especially by those reviewing autopsied cases. "' Except for the rarity of tuberculosis (and notably the absence of tuberculous peritonitis) in our series, the types of infections resemble those described by others, genitourinary and pulmonary sepsis being the most frequent. The clinical response to antibiotic therapy and the low mortality from the infections themselves indicate that cirrhotic patients tolerate intercurrent infections quite well. Only the unduly high incidence of coliform bacteremias seems unique in these individuals, our experience confirming that of Whipple and Harris,' Martin et al.,' and Caroli and Platteborse.7 The specific alterations in host resistance that permit such bloodstream invasion by E. coli organisms, often without obvious primary septic foci, are not yet known. Abnormal growth of organisms in the gas-trointestinal tract,' lowered local resistance to bacterial invasion of the bowel wall, bypassing of the hepatic circulation by collateral venous channels,s and impaired humoral mechanisms of bacterial killing' all may contribute to this association of cirrhosis and coliform bacteremia.
In terms of their liver disease, the 22 patients with intercurrent infection were not particularly ill and had shorter hospitalizations than did those with the fever due to cirrhosis itself. Short-lived high and hectic fever, frequent shaking chills, and prompt subsidence of fever by crisis after the institution of antibiotic therapy are the clinical features that characterized the course of these patients. The clinical picture and the pathological findings in the cirrhotics with infection suggest that acute sepsis may activate the processes of liver cell necrosis and reactive inflammation, but that prompt and specific antibacterial therapy permits recovery in most instances.
SUMMARY
In a clinico-pathological study of 150 patients with Laennec's cirrhosis, fever was present in 80 cases. Active and uncomplicated cirrhosis seemed the sole cause of fever in 58 instances, intercurrent inflammatory conditions accounting for the other 22 febrile cases. The fever due to cirrhosis was typically moderate in degree, prolonged in duration, and occurred in patients with clinical, laboratory, and pathological evidence of active and advanced hepatic disease. The pathogenesis of the fever of cirrhosis remains uncertain but may be related in part to hepatic necrosis and inflammation and to disturbances in the metabolism of certain steroid hormones.
